Reinvestigation of the inhibition of actin polymerization by profilin.
In buffer containing 50 mM KCl, 1 mM MgCl2, 1 mM EGTA, 5 mM imidazole, pH 7.5, 0.1 mM CaCl2, 0.2 mM dithiothreitol, 0.01% NaN3, and 0.2 mM ATP, the KD for the formation of the 1:1 complex between Acanthamoeba actin and Acanthamoeba profilin was about 5 microM. When the actin was modified by addition of a pyrenyl group to cysteine 374, the KD increased to about 40 microM but the critical concentration (0.16 microM) was unchanged. The very much lower affinity of profilin for modified actin explains the anomalous critical concentrations curves obtained for 5-10% pyrenyl-labeled actin in the presence of profilin and the apparently weak inhibition by profilin of the rate of filament elongation when polymerization is quantified by the increase in fluorescence of pyrenyl-labeled actin. Light-scattering assays of the polymerization of unmodified actin in the absence and presence of profilin gave a similar value for the KD (about 5-10 microM) when determined by the increase in the apparent critical concentration of F-actin at steady state at all concentrations of actin up to 20 microM and by the inhibition of the initial rates of polymerization of actin nucleated by either F-actin or covalently cross-linked actin dimer. In the same buffer, but with ADP instead of ATP, the critical concentration of actin was higher (4.9 microM) and the KD of the profilin-actin complex was lower for both unmodified (1-2 microM) and 100% pyrenyl-labeled actin (4.9 microM).